Preparation of functionally intact monomers by limited disulfide reduction of human plasma fibronectin dimers.
Most (90 to 95%) human plasma fibronectin (PFn) molecules exist as 450-kDa disulfide-rich dimers comprised of two major types of subunits (A, 220 kDa; B, 215 kDa) that are joined near the COOH terminus by two disulfide bonds. Smaller PFn species (Zone II; 190-235 kDa) consist mainly of monomers and/or a monomeric subunit joined covalently to a smaller peptide remnant presumably derived by proteolysis of a parent 450-kDa molecule. A relatively simple and selective method for preparing functionally active, partially reduced monomeric fibronectin subunits (PR-PFn) by limited and selective reduction of dimeric plasma fibronectin (PFn) has been developed. PR-PFn was prepared by incubating PFn in phosphate-buffered saline, pH 7.4, for 2 h at room temperature in the presence of 17 mM dithiothreitol (DTT). Following S-carboxymethylation or S-carboxyamidomethylation, the material was passed through a gelatin-Sepharose column and nonbinding material was discarded; gelatin-bound material was eluted using a 0 to 2 M KSCN gradient. Residual dimeric species (10-20%) could be separated from monomers in high yield by gel-sieving chromatography on a Sepharose 6B-Cl in the presence of a chaotropic salt, 0.3 M KSCN. Most new SH groups (74-81%) in that fraction of PR-PFn binding to gelatin were localized in proteolytic fragments containing the COOH terminus, thus suggesting that selective cleavage of the interchain disulfide bridges had taken place. The binding affinity of PR-PFn to gelatin- and fibrin-Sepharose was lower than that of dimeric PFn, but the same as that of Zone II PFn and other monomeric gelatin-binding proteolytic derivatives. PR-PFn also bound to heparin-Sepharose and promoted cell attachment and spreading. We conclude that PR-PFn monomers possess the same functional activities as those of the parent chains.